Differential effects of the antioxidant n-acetylcysteine on the production of catabolic mediators in IL-1beta-stimulated human osteoarthritic synoviocytes and chondrocytes.
Oxidative stress may play a relevant role in synovial inflammation and subsequently on cartilage damage during osteoarthritis development. We have assessed how the antioxidant N-acetylcysteine (NAC) affects the expression of different proinflammatory and structural mediators in human stimulated osteoarthritic synoviocytes and chondrocytes. Synovial membrane and articular cartilage were obtained from the osteoarthritis knees of patients who underwent joint replacement surgery. In cells stimulated with IL-1beta (10U/mL), the effects of NAC (2mmol/L) were tested at the mean peak plasma level following oral administration of therapeutic doses and its influence on prostaglandin E2 (PGE(2)) production, cyclooxigenase-2 (COX-2) expression, nitric oxide (NO) synthesis, nuclear factor kappa B (NF-kappaB) activation, and metalloproteinase-1 (MMP-1) and metalloproteinase-13 (MMP-13) expression were evaluated. While NAC significantly diminished PGE(2) release and the expression of both COX-2 and MMP-13 protein in IL-1beta-stimulated synoviocytes, it failed to modify their production in stimulated chondrocytes. Likewise, NAC only inhibited IL-1beta-stimulated NF-kappaB activation in synoviocytes. No inhibition of IL-1beta-induced NO synthesis by chondrocytes was observed following NAC incubation, while synoviocytes did not release detectable levels of NO. NAC did not induce changes in MMP-1 protein expression in either IL-1beta-stimulated synoviocytes or chondrocytes. Thus, NAC decreases the synthesis of several catabolic mediators by osteoarthritic synoviocytes, whereas, it failed to produce the same effects in osteoarthritic chondrocytes. Our results suggest that NAC inhibits some oxygen-dependent mechanisms in synoviocytes but not in chondrocytes during osteoarthritis. Therefore, NAC might have a symptomatic effect on the synovium rather than a structural effect on the cartilage in osteoarthritis.